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l. (l) §B^Hb7;VD>i; $fcli@B^t7;bo>gJ:^itH 



2. J5fe# (1) * J @3^«tT;bD>^T-$)^ 11*^1 Kg3*©E£»Jifcft. 

3. (1) tfgB^tT^DVitmtT^D^Cl^iT^^i 

4 . 'J>& < £ * 1 ©ma^«J£rate&%R&H£^triil#JS 1 ~ 3 CD^mfrfc 

5. MTJVU >m&5 0 0 , 0 0 0~1, 2 3 0, 0 0 0D©^I*tt5i 

6 . Mttf 5oo, ooo~73o, o o o D~e&zm &m 5 izmmammm. 

io. m^fttstt«:ftirtf*»^ ±jsa*p4*t^ * *)v*>*4 rotfi 
m4izmm(Dmm&i&vo 0 

13. @B^t7^a >^i:^gB^libT>>l/D>^©iO-^^9 5 : 0 5~^J 
0 5:9 5T-fe^li>R«3(zIB«©g^«tlo 

14. &BQffitT)\sV>M£$E&&^mtTJia>m(D%i}<£1fi®i7 5 : 2 5 ~#J 
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2 5 : 7 5T?&*Sf#E3K8B«©EHfflJ«&o < i 
&#£g8ffirt£«#r*i:fc&^trfflB#iaso 

i7. mmvo&$mmtT)iti>®*miz<gt!m&mi eizmmvmm,, 
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[$&iE©B¥*BlfcIBBj§] - , • 

ff,W©ffi^ 

trttJ56*KM"r«. £ft£©«^&^©^-^&&#ttto&l£If©fc©, 13 
@5I^S©Mg V * 3 d i: AST- § -5 o 

(HA) f£ N Mffli©tt#*j«fcV*ffl[(synovial f luid)+^#(Z^ 

Z\ h#^£*iT^3(Balazs E.A., Univ. of Michigan, Med. Ctr. J. (Special 
Arthritis Tssue), 1968^12^, 255)„ g^t£Mffl5^:i3«fc £ v^«Wfflifc 

«©KfflsM**-r*Js#t*jv^T{i. »fc©ttNM£tt&ttK#jg&fc*vt # d 

t^-rv^^ Biorheology, 1994, 31, 325-244) . dftt±; MS&tf^> 

^til^f.ifit^li ( "The Rheological and Biological Function of Hya 
luronic Acid" N E. A. Balazs,D. A. Gibbs, Chemistry and Molecular Biolog 
y of Intercellular Matrixes E. A. Balazsli, Academic Press, 1970) 0 & 

g" itm^z&m-rzo z\<D?tix*-^-xj > v®#m±. HAomm (2 

~4mg/ml) iz&mTZOfrftk-r, «ft*©S^I (£J4~5H75) £«H 
MTZo —15£B&Mfflfcm%!?&, t7^D>io^i (^©iS*©^-?*© 
®T) fectt>'^©ii^©fgT (l~2mg/ml) ©j3^#&3 0 
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;Li:©0.£. ^S^^^Tg^^^-Th^d^^iiElKi^feS (G. Abtangelo&i 
UW. O'Regan, Eur. J. Rheumatol. Inflamm., 1955, 15, 1:9-16;P. Ghosh, CI 
in. Exp. Rheumatol. 1993, 12, 1-8:R. S. StrachanH, An. Rheum. Dis., 199 
0, 49:949-952) , fls^ttfcSRtt LfcH ASII|<*:©»Stts £*!£>©»* 

tttfSfcmiStt^fcJ: DflUBf *fc^-5fi!B£{E2i-r*(E. A. Balazs*J«tVJ ' 
. L. Denlinger, J. Rheumatology, 1993, vol. 20, supplement 39:3-9)o 

£^£WfflS#©*©W®l**©m©J&«\ HfilS^*fc{i#*fi5«*«kVH«s 
*t«E«©iaj£© J: 5 fc. M»KlfTton*«fS'J«:«l««I3&$fei±^^llr©|g^ 
hbtSD^ M«S©i#«©tt5IM4&ll©aSEg£ <, Zti*> (DftAcDm 

^" — ^ — <£^t"l~'5> CI iliP^P^>tl"CV^'5 (Brown T. J. ^, Exp. Physiol., 1991 
,76, 125-134; Fraser J.R.E.^, Semin. Arthritis Rheum., 1993, 22(Suppl.l 
), 9-17;LaurentU.B.G^, Matrix, 1992, 12, 130-6) „ *9m<OW& 

mmzfto. m^K M7)vu>m (ha) ^xxf/^tz^^B^m^m (ac 



3^SS© HA ©.^(reservoirs) a UTff ffl^ S*I/£&£JttKr*©tf#$6IB© 

ffe©@^T-fe^o 

*$gHI§©f!&©att(ix »£fctt»ttttjfc£«fcMffirt^©»§miig£^u * 
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© &g©& 5 J£#C#3»S t iS^f * x H A & 4 /£ £ (4 A C P £ ^-X (c U 
±x£©. *>£«©§ ft (4. ^asUBKftv^ WT©ft^*© 1 4*l#t-r^ch 

m-s^wm i tLta Bmrnmo t 771/ d >^ g 
* % 0J ^ »f* ^ si t- m \z mm * & <, 

Ellis S^if Ft- *J:VJtJKtt(WflS|feK^— *>*>© 

t h©MM©*£5*iM4*^ h;u^^-To 

0 2A-2Dlt U >»ifi««r** , C©s Rftofcll^OACP/HAS^* 
©*&3W£*^* h^^^fo Cp= 111/11%, T= 2 5°C (G' (° ) ; G 
" ( • )77», (V) ; 

03(4. ACP^ (%) ©M»i:b-CJfi*j«3*tts*5 (G' (° )*iVfl*5Mt 
* (G" ) ( • )&^1"o El«»=0. 7 2rad/# (»#©#< ^-*-e©H«5 
©ft 

0 4(4. «^35iJt©ACP/HA©»^J©ttfl«;ttaE©Jttfi[%^-r. 

0 5(4. ACP/HA, 10 0/0 ;ACP2 0%, 0. 5%H 2 0©M#J© 

06(4. ACP/HA, 7 5/2 5 ; ACP 2 0%, 0. 5%H 2 0©M&I© 

07(4. ACP/HA, 5 0/5 0 ;ACP5%, 0. 5 96H 2 0©S&!l©tt 

08(4. ACP/HA, 5 0/5 0 ; ACP 2 0%, 0. 5%H 2 0©WJ© 

09(4. ACP/HA, 1 0 0/0 ; ACP 2 0%, 1 0 %£>4 V 5%, 0. 
5 %H 2 0©M^J©S)^*fiJS©J:bgi4^t-o 
0 1 0(4. ACP/HA, 50/50 ;ACP20%, 10%, £4^5%, 
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0. 5%H 2 0©8!iSJ©ttttttK©tt8£^-ro j : 
HI lfcJu A CP/HA, 40/60 ; ACP2 0 %£cfcl>* 5 % , 0 . 5&H 

B13tt, A CP/HA, 10 0/0;ACP10%, 0. 5%H 2 0O*fi# 

B14tt; ACPI 00/0, 10% 0. 5%H 2 0, 3. 3mg/ml£M]L 

01 5(t ACPI 0 0/0, 10%, 0. 5%H 2 0, 5. 5mg/ml *m\l b 
. mt&mB&'Z ft V % £ V j{P 6 © ?&*©tt3* ^ * h ;b £ ^ f o 
g|16(±v ACP, v->lf^^(Synvisc), 7 — p< (Fermentech), T 

;i/ V ( Art ) i5 <fc V b T XHyalgan )© J±®t & ^1"o 

£ f -5 d i: © "e S s «f U v > mm % f s © 93 © g ft t? & s o 

£*r»&tt4»i3*& l^tbt^tfo c:n?)©Ml-*5V>Tv SBISlS^i (A 
CP) (is EP 0341745 Bl Ki3*£ft;fc# 'J v— «ia©^-*©Sg« 

ACP^t 5 0KD©~5, 0 0 OKDaOKlO^I^tiHA* 

3 o%©gj g©fgffiu^;i/&^i&t:m«frfc%^o 

ACPi^W^b^JIt ACP5. ACP 10. ACP 1 5£<fcZ>'ACP 
2 0 (»5. 10, 1 Ofct. <b^SiS©<b^«li^So- < s ?&tg©& 

^(nominal )WOVX'&2>) £"at?o 

* # t 3 #k usis m ©#lb © fc #> © © ass* tc *5 ^ t \z m v > 3 c 
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mm, t (DtgmmmomM* i>tz*> t^mo h a ©^§t- & 3 z t ©?mc, 
£ j; d mm. $ ntz h a mmfo x r> $m x- & -5 njts& # & 3 0 

7jcm«<*4'T-ACPoy;bai^i&^#Jt1-5i:(Mensitieri^, Abstrac 
t, "12th European Conference on Biomaterials" Porto Portugal, Sept. 10-1 
3, 1995), HA^-eOACPii^7l/>at, *£#tt^iSft£mi§r-fer 2> 

j£$5h© > x t- a % z t # -pjmx- & £ o 
tzmm$myd*m&?zztiz& s^^n^o 

:fc^BJ30M#Jt;:m^ACP£HA<Dg!|-£-t£, $595 : 0 5~^0 5/9 5© 
i!j-S-©ACP/HA£-fl£^tfo ACP/HAi^Sl^lt 7 5 : 
2 5~2 5/7 5©iO<&©ACP/HA£<atf 0 

^>*^r rofcx^&k ±j£3£*n&©£* * iL-iMviL-esfoti- 

tfijJl is t> l>m ti&lh £ tltz, A C P i ^HAOg^ftip £> itS^T 3 gHfclJ$ 

ACP^feJiHAO^-rti^cD^CHAfD^iti, 3~5 0 m g ©^HT-fe 3 
o aS=ifcffl«f^ ii^^gMlS^J©2ml©S^**^ N ACP££fiHA 
©t^-ffLfrO^T- 2 Omg®, g^^tl't'lC^Sn^H A0±i^ttf*©-e 

i . ftF&m^m (a cp) 
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I^D^^tf/^fctiMfca t7;i/D>| (HA) h'D^yjUt'X 
t h*n^:Wl/^©£M^(crosswise)S^£:^-5o 

&<fc<. Sfeti^JK^U<(4*«!l**Tfifi<b*nT*«fcV^o 
^tjatrav^rtSB^T^WiEP 0 3 4 1 7 4 5B 1 ^a3tt'©*«£tc«fc t) 

^©t h*n*:wi/£±3$©F^x;*^;i/iji£^£ffMt-£o m^crtSP^^^Mb 
gctttfliu £©f&(i^fcr5tt<b#J©*iwtt#"f ^rtSB^^i/fcffSfc 
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^mz, iM£tziz&m(DT)i^-Mz& *)%bfttfi}£tz&±tt.mz^xT)i>ihi, 

&frftlZftffi?[sZ&frmzft®Z'&Z1£&&m&Ltz^XT)l'*m Z>Z\h 
frX-^Zo Z(D^Xy L Mt(Dfzlsbizm\,^2>7)VZi—M£^ WTUlgBfsU Zti1? 
t> fe^x 7- >l ifi mm $ ft 5 T )V u -Mz MB It 3 0 
EP 0 2 1 6 4 5 3 A 1 Cfcfttt % l4i7>^Ez^AigT-^bTs ^ 

L< 5° - 7 5° ©iaKgEBrtT-. Wlxli^3 Ott-fto^^t 

(DT>=E=.ry A^fZ, H^-^Mb&l £2JD;L 3 £ £ IZ X \) ft £ b < (£*T % 

tiHIciltts t;ut"J 77f-f y * N J3iJiiS£*:liiti!i3i 
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fcfe'&Xtii^TS.^tLX, 4~6flH0js*iil©3I£*f U titm* MM. mMMV> 
l ffifi £ ^ fifi t ; v =i — ; 1/ x ^ 7. ) M b £ ti fe * ; 1/ # > S & ^ 1" h A C P ^ ^ 

tl*n3f$>;w 7;vft b\ >r k ^^7b, #;i/tf^>Sll©ffe©i£gt©'t 

*;i/h';bj £:^-5!gl±, #l;Ltf C n H 2n+ ,*^ 7*© 1 flfi-7S>*;i/©#fc&?\ r 
7Vi/*u>j C n H 2n 3;£fi r^^^u^^j C n H 2n ^©2fiffi^fe(i3ffi7^* 

;U>S*.tV 1 iifctt 2©b KD*;Hf;i/SlC«t ^ b^-f b*£fct±^ 

(i. sis. fc^viiti^c^fDi^ci^ mmm?m*x$z-g 
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/ 

tDv\fi)v^vtiMt, mtt4com.mm : ?*%tzTfr*)im-(:$> t> s ^^^^ 

— ;K tert-^;i/T;i/3— ;k 3* 5. ;i/T;i/ZJ— ;w ^^ri/;K ^ 

— ;K 7^7d;v-;k ii-7^7d;v-;k n -7 5. / — ;i/f£ 
© 7- ^ y 7-;i/ 13 —)\,& £ i>-7- 5. J S K&tt 3 ^ ix <b o V * ?-)\,& J: v V ^>vm 

i^ y -;k 43 iVn - 7n Ifelin- i/^i/Tvm -;i/©*te"f 2>mm& 
U v;i/^;i/ZJ-;i/ e Lfr U#fPJ3©atoK£HcSg-e&<3©(£ N i,hD^;w- 

1 ^^(i2©2M^^^-r^,^ ) 5 ; f : iafo^;i/z/— jix&Zo m&^&m 
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i ' 

T)VT U 77f^ y ;i/©-5*>x £?£Ll^4)©li, l©,fr©^>-bf> 

&£<fc-3TBJft£ft-r^T*,*:<* B§rami±s ai«©r£ ^SSfeli^ygb 

^KtftT?fe-3"Csb«t <> |li^r;^I3-;^^3o^^■r±-CxE^.fc<fo©©«t■5^c l jw. 

UO%©tt\ 1 2©^j^^^#-r^ i fe©T-fel5, JS(±*y£U<*±5~7. 

•5$u i~3f@©i£^T^^;i/»l3«t t)Bi^^tiTVN-r*> J:^o d©#c#S'Jfc 
© 7;w-;i/i;U, is?WK*VS— ;w D^-frS/s;*-— ;k 1,2,3 

*>^7D^-9-> h Utf— ;i/*5ctt^ 1 , 3, 5i/^DA^>hij^-;v (7on 

— ;w l — ;k 4 — tr^^-— ^jiV^y h — 

cti>*i , 8 — t:>©J:d^^n^©T;i/3— ^©^ti^xli^^^^-tr^^ 

itij)iyT>M(DTJizi—)i(Do^. xis^s—jis -tf-EV— ;k try— ;i/7kfn 

-So 
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^^-^k x^ux> N x*^ 'J>*J:Uf*n&©T^;Hl*i^ ^bt 
Sfcl 7ffil343tt«x^--^$fctirDt-;i/g|#i*:x 0J*tt 1 7-a-x^x 
;u-x* h7^-;^feli7-a-^f;i/- 1 7 - a - x?- 

MK1 h*^D> N 1 , 2 -f b h*D-f7 h^fn 

>:fc«fclM 7-a-^^;i/- 1 , 2-rb h*Df^h7fDX t^YXtU> 
*5«fctM, 2 - ft KDr7 h^rD>© 1 7fii:fe(t5 7^;i/i^ 00 
*J£1 7-a-xf-;bf7 F^tDX 1 7-a-7Dt-^ hx ^ u> 

;i/f3^f D>, 19-y;v-17-a-^W 

* h*^D 1 9 l 7 - a-ac^-^-^;* D > s 

V/>> tHD3H»;>, 7UF-^VX 7^|«D3^; 

>. T^tM^V* /?-^^^/>, /^7^^!/X 7)V*9)/> S 
r- d > $ ffl v > 3 d # qj f g x- -5 o 
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K:fccfcl>*g$a»{fc, Mli7hDtX ^3^;i/T^>> >>>3^> N ^>>3^> 

7^>*>. l^^^T^>. *;i/7^^-^>, ^7xti;>, 7tK7xt^X 
7;i/7xti;x N-t KD^r^xf ;i/7D^^y>^D7^ F ; f W>r 

© -;v*J:^7x^ h^r^v^ ; iS*a& b v>*^-f If— , #1 x. t£ fc b* d * iy :y" 

> ; IBM ftk ^x«y>t^h*'JX ^7<f'JX ^7^^v>, ;*b7J;i>A 
^— ;W ^d— ji^i>> x 2-2 -yx?;i/- 1 , 3-70;^^-^ 
7"70x^yX ^FDy;i/7U*; TS^jfimffi^l^ ft « *? ^ 
imy7i b* U > ; 7- Fl/t'J >ftm&7n vfj— N «aj^7D;VD-jb 
s Hd- ;w t:>b*o — ;w 777>;d-;k 7t/d-;k ^17dd- 

* U S>> ; ^Jx.K7D7A7xxd-;k ^TAyxZD-iK x'J 

^nv-fyX *U7>FY'fi'X i ;>3T-fy>;!/i7^Mi, 00*. {£3 
-K U>>*> ; £ffiitaeffi3S*!U ^tl^V-3fx;v7;i/3-;i/ ; 
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2Mgl»T?S\ tr;UD>^ (HA) l±, ACP^^If^fefecDM 
Hi: it, ifcliACP^i:ffl^totti2©^i:Ui<, ^fi^ 

k7;i/D>ifflllit Mz.&MmcD££t>>&%i(D, ±a3©5^?*©m$e^Ha i 

£>tta3£tifc^&fc*©, v^-rn©jgM©*©"e i fect^o *»ACP/HAi 

*fflffi (WO 9 5/0 4 1 3 2) ££f£IM23 (EP0138572 ;WO 
9 2/1 8 5 4 3) ©i«&S*6#I*tlfct7;VD>S, £fcfiin vitroT'© 
SUSA^/iS (WO 9 5/2 4 4 9 7) izX SmMZtltztTfrU >&#m%£>*l 
3o 3M88l!£«fc*i«, ^JAkf^rffci: U-t©#^fi©9 0~8 0%fr£ 0. 2% 
©F^ #£U<tt5~0. 2%©F^©j£^^a^H^W-T ; S*W^© ; l*ai(3 

lei t*ssi^js©iig£gw©ift u#s 0 f# e> nfc^©ja^©^ni 

Sftts #^3ffl©£5fc&fcl©3MS£«fco-tfTfc*iSo *$§HBlc Lfc#oT<£ffi 

aHAth'J>>At7^D>ilj £ bT£0£tlT^3$©-C-& Balazs#/^ 

>7\/y h "Healon" -A guide to its use in Ophthalmic Surgery - D. Mi lie 

r & R. Stegmann, eds. John Willey & Sons N.Y. 81983:p. 5 {w&^TSBfs UT 

^3&©T-&£o 

a 2 o©»®£ftfcjii# x tflxfi r t T^;*^> j 

r t7i/^f>j t^o^T-^i?>ti€.ism©i:^* i ^e>atH^nfe4)©-cfe^o 
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fcT5**->HI#tt 3 !*$# : F«J& l l&5 0, 0 0 0- 1 0 0, 0 0.0t»D, -2r 
t7U^f>i^lM^i^5 0 0, 0 0 0-7 3 0, 0 0 0"C*Ss- * 

fi#8l2 5 0, 0 0 0-153 5 0, 0 0 O^T'&S^ei&tttt^ftT^So CI 

tTv^^->li^(i5 0%©iR^T-m^©HY^6f#?,c:i:^f§-2)o £*i£>i® 
commit, ±j£(Dmmm&m£;mm 0 l 3 8 5 7 2 A3lcfB«£*vtl^o 

1 OmEqCfilt^^?! 1 7 0, 0 0 0©HYfh77f^ 
T^-^Aifie. 2 1 2 5°C(CTDMS02 4 8 m L Rj^b U h 

•;ai^;i/r^>o. oig domEq) -^m*., ?#6*i£^£ 3 o frmmn 

-fZo DM S 0 6 OmLcfO 2 -pun - 1 -^;Utr U v — £A3 — S? K 0 . 
0 2 6 g (0. lmEq) om&Z, 1 f%m&ttX 1 ifo(9> o < 0 iiijp^, 
l^r#j£ 3 0 °CT 1 5 ^Fl§o 0 

&MT% *100mLi:Mth l J')A2. 5g(3 J; ■?X&j&£titzmm%ni\ 
z.tz'&, i^fcM57th>7 5 0mLt;i9)^<!3i:a^ jft#U^tt3 
c $£&#ffMU &^T-£*l£3}!U 1 0 0 m h(OT-\z h 5 : 1 X 3 @ 

$c?#>U 7Hrh>l 00mLt3i^U itt 3 0°CCt 2 4B§f^^i 

lfM©<fblir^3. 9 7g#f# £>ft£o ^^^;i/S©^a^^(i, "Quantitativ 
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e Organic Analysis Via Functional Groups" ,4th Edition John Willey and S 
ons Publication© 1 6 9-17 2 HtlfBi8£*lfc8Mb&£ LfzftiXfi o o° 

mmm2 ■. 

^^v-ftl 0mEqlCffi^1-^^a8 5,0 0 OOHYf h7/f^7 
>^<i7AH6. 2 1g£, 2 5°CttDMS02 4 8mL*-CqlMU h'J 

ji^;ut^>o. 05 lg (o. 5mE q) £jjn;u mbtitzmm* 3 0^P^« 

DMSO60mL+©2-^DD-l >j pzz. ^A3 — 5? K 0 . 12 

8g (0. 5mEq)(DlM, 1 B^frttT 1 *jglT ot$> o < t) £;&D;U 
£ 3 0°CT- 1 5^fF^o 0 

&OT% Tfcl 0 OmLhMtb 'J^A2. 5g£ <k ^TM^nfcgi^JD 

*§ £>n£ *g-&$> £T-tr h > 7 5 omL^f^o < d h&g. mn^rnvz 

o M«t^ &^T-£*l£3}&U 1 0 0mL©T-tr h >/tK5 : 1 *t 3 
0#fc#U 7tb>100mLt-3»U 3 0 °C{ZT 2 4 NfP^^ 

#.M©-fb-a-t> 3 . 9 5g#*# e>n^ 0 ^^^^©^a^-w^s 

"Quantitative Organic Analysis Via Functional Groups" 4th Edition John 
Willey and Sons Publication© 1 6 9~1 7 2 MlZtiffiZ tltzmt&lz Lfzft 

mMM3 : 
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t^V-lffil OmEqtffiit^^ie 2 0,0 0 0©H;Yr h^^^^U 
T>^--i7A^6. 2 1g^ 2 5 "CUT DM S 0 2 4 8 m L tff W?&<fb U h 
y m^l/T* >0. 10 1g(l. OmEq) $r»D^.x ff 6ilfc»**3 0#fig 

DMSO60mL^®2-^DD-l -^f-^l/trU i^ — «i? A3 — V K 0 .. 2 5 

5g (i. OmEq) com&%, immfrvx im-r-D®^< stm^ m&vn 
% 3 o°cx- i 5mmu^> 0 

o tfcfg#ffMU &VM?£ft&3iflU 1 0 OmL07-b h >/zk 5 : 1 cfT* 3 
mtJis^U 7* Hz r > 1 0 OmLt 3 [Hifti£U ItC3 0°C£T2 4B#HaX£$£ 

WM<D4\j-a%!} 3 . 9 3gtff#?,ti5, ^T.t )VM-<Dfem.ftm$. "Quantitativ 
e Organic Analysis Via Functional Groups" 4th Edition John Willey and So 
ns Publication© 1 6 9~1 7 2 Wlzmm$ titz&ifcmz Lfc#oTff So 

^-h y "i/AtzJ: DM^FtiS 7 5 %<DiU 

t^v-lfi 1 OmEqtfilti^l 1 7 0, 0 0 OOHYf h77f;i/ 
T>^E->j7A^6. 2 1g^ 2 5 °Cl:t DM S O 2 4 8 m L t T Rlifb I, h 
'Jx^7?>0. 2 5 3 g (2. 5mEq) £#D;u fS <b ftfcigMfc 3 0 ^ 

«. 

DMSO60mL^©2-^DD-l - p< bf ij *;n £ A 3 — K 0 . 6 3 

9g (2. 5mEq) ©*g?&£. l*i§-fo«2>o< D fcijnjt, ?Hl§rt> 
* 3 0°CT- 1 5B#P^^0 0 
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x.fe^s ff^tiferM^-t/^T-b h > 7 5 OmLCi^o < D ^tif U^tt3 

o fcftRSiWJ&U ^^T*^tl^5aiL^ 1 0 OmL©Z-tr h >/zk 5 : l^t*3 
[h)&#U T-fe h> 1 0 OmLT-30^U g&£3 0°C«2 4B$F t 3H£i£ 

WM(Dih^ty)3. 8 5g#f#^ti^. x7r^*©^i^(i, "Quantitativ 
e Organic Analysis Via Functional Groups" 4th Edition John Willey and So 
ns Publication® 1 6 9 ~ 1 7 2 H J3§3*£ft;k$Mb?£fC LfetfoT^do 
Hii£0!l5 : 

rt^^^MbtzflH^fts 5 0 %©^;v^^ri/;i/g 
h y ^AKet Dtl-fb^ns 5 0%©*;i/^^r^>;i/g 

^yv-ffil 0mEqt:ffl§t^i8 5,0 0 OOHYfh?^? 
>^E^^AJ16. 2 1gS, 25°CCtDMS0248mL *t Wifb rU 
ni^^l/^^VO. 5 0 6 g (5. OmEq) ^tUX. % £ tltzfeWL* 3 0 

DM SO 6 0mL^©2 -^dd-1 - * U ^~<^ A3 — >* K 1 . 2 8 

g (5mEq)0gi^ 1 B^frttT 1 -o < t) fciO* N 3 0 
°CT* 1 5l^f|^o 

zkl 0 OmLtMth U*A2. 5glz£ -?XMm$titzmi&*))n 

z-tzm. mt>ntz?%&y>)*7-t h > 1 5 omLi:^^ < k> t&g, 

o i*f§:#7MU &^-C-;ift£3;!U 1 0 0mLO7t r >/*5 : 1 3 
@iSfe&U T-tr h > 1 0 OmLT* 3 0i5fcr#>U ftSHc: 3 0 °CtZT 2 4 B^H^g; 

UM<Dit^^) 3 . 6 5gWf f>lx5o x^fMO^I^it "Quantitativ 
e Organic Analysis Via Functional Groups" 4th Edition John Willey and So 
ns Publication© 1 6 9 ~ 1 7 2 M iZiZMZ tlfzmit&lz l,tz1$iX'i : s o «, 
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rtgp^T^WbfcflH^n* 7 0%©£;i/#^>;i/S 
h V'ttlxlzXbi&ltZtiZ 2 5%©£;i/tf*:Wl/S 

OmEqCiltWIl 7 0,0 0 0®HYfh77f;i/ 
T>^-^AJ&6. 2 1gS s 25°Cl:tDMS0248m L ^ t Rlifb L> h 

uai^;i'T^>o. 7 5 9 g (i. omEq) ofrrs 

DMSO60mL^©2-^DD-l V V — A3 — V K 1 . 9 2 

g (7. 5mEq) ©?g?&£ x i mmtpvx 1 iro^o < D ttiaz., m&tyi* 
3 0°CT- 1 5H#|g|fiJOo 

Tkl 0 0mLi:MthU^A2. 5giZ X ^Tff£/&£ ft in 
%.tz'&, mbtltz&'&MZT-k h > 7 5 0mL(3«3>t> < t> 

o 

#l£8#7fMU &^T-Clft£:33iU 1 0 OmLOJt h 5 : 1 3 ® 

tffc^U T-t? h > 1 0 0mL-e3[51&#U ft^tC 3 0 °ClZT 2 4 B$HgH£§^ 

*IM©<b-&tJ 3 . 5 4g#fff,ni)o x^r^SO^fMli, "Quantitativ 
e Organic Analysis Via Functional Groups" 4th Edition John Willey and So 
ns Publication© 16 9-17 2 M^§e«£ft£|$Kb}£l3 L£#^>Tff % 
HM#I7 : 

rt^^^WbSCfflM^tiS 1 0 0%CDti)^^->Jvm 

1 0mEql:iltl,^i7 0, OOOOHYr b^^)lT 
>^E--i7A^6. 2 1g^ 2 5°Cl:tDMS02 4 8 m L 4 1 RJig-fb U HJ 
oi^^T^ > 1. 012g (lOmEq) ZbUz.. f#£ftfc^£3 o^-mmw 
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DMSO60mL*©2-^DD-l -^^^tr U >>'-H?A3-y K 2 . '5 5 

0°CT* 1 5i» 0 
f#£>ft£S-£$>£:r-tr h>7 5 OmLCf9)o< HffLll^o i*fg 

&^-rdft£3$iU 10 0mL©7th>t6»U 3 
0°C(CT2 4B$P^S^^1-^o 

ll©fb^i3. 5 2g#f# £>*i3o ^^^;i/*cD^»^(i N "Quantitativ 
e Organic Analysis Via Functional Groups" 4th Edition John Willey and So 
ns Publication© 1 6 9~1 7 2 M^IB«^nfe^b^(c bfc#oTff -5 «, 

^^y-;b-r-^^^;Wb^nfe 2 5 %<Diojv^^iy)v^ 
F^^^T^WbkiflH^ti-S 2 5%©*;i/^^r->;i/S 
^ h V ^l^lzX D^b£ft3 5 0%©*;i/**iwi/S 

OmEqtffiltS^i 1 7 0,0 OOOHYfh^^^ 
^>^Er:^A^6. 2 lg^ 2 5°Cf3TDMSO 2 4 8 m L qj}g<b U 3 
<Mb^;b0. 3 9 0 g (2. 5mEq) £ftn;L, 3 0 °CT- 1 2 mSU^> 

0 hiJxf;i/7^>0. 2 5 3 g (2. 5mEq) £2JD;U M^3 0^Flft}f 

DMSO60mL*©2-^DD-l y i^ — £ A3 — H 0 . 6 3 

9g (2. 5mEq) ©M*> 1 BtHS^tfT 1 SST^o < t) tiJQz.^ m&*fo 

% 3 o°ct* 1 5mm^-Do 

&i^T? N zkl 0 0raLi:Mth'J^A2. 5g{z J:-3TJfcJ5fc£ftfc*fc£in 

o t5W8#Jf5J5£U &^-C*cn£3SiU 1 0 0raL(27t r 5 : 1 4>T* 3 

®m&l<, 7-b h> 1 0 0mLT-3ls]ffii$U S^HC 3 0 °CKT 2 4 B^H^ 
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i k 

«jao-fb^3. 8 4g^ff>tl^o xh^ryiffl^IMIt R. H. Cundiff 
tSiOT. C. Markunas©£&(Anal. Chem. 33, 1028-1930(1961))(3 LtziPiX 
'iiOo ^x-^rJlgsOfeMfrtifte^ "Quantitative Organic Analysis Via Func 
tional Groups" 4th Edition John Willey and Sons Publication© 1 6 9~ 1 

3^9 S—frTZ 3^X7- )V fog tift 5 0%©r*j;u*3rv;i/S 

t^?-ftl 0mEqClBitS^i8 5,0 0 0 ©HY7 h^^^T 
>^-^AiM6. 2 1g|, 2 5°CttDMS0 2 4 8mL4 , t-DlMU 3 
it^3-)\>0. 7 8 0 g (5. OmEq) ^Anx.x 3 0 "CT* 1 2 B$P^o 0 

h U^^t^ >0. 2 5 3 g (2. 5mEq) fcinitx it^3 0«#t 

DMS06 0mLtf©2-^DD-l 5^1^ D A3 — :x K 0 . 6 3 

9g (2. 5mEq) ©*g?&£\ 1 mmfrtt X 1 lfo^> -? < r> fcftliU 
£ 3 0°CT- 1 5B$F^«0 0 

&^X, zkl 0 0mLi:^b^-h , ;'i7A2. 5 glcfc ^ XBj&$titz®m*1]U 
z.fz'&. mbtitzM^VdZT-b: h>7 5'0mLtf$o < t&g. fll#U$SW-£ 
o tt«U &<^T'C:ft£33iIU 1 00mLO7t h>/*5 : 1 $>X 3 
@#t^U T-tr h> 1 0 0mLT-3[5]&#U 1^:3 0°CtC-£2 4B$P^S^ 

#^©<b-&tJ3. 8 7 gfimbtiZo 3L h^r^>S©^*^{i, R. H. Cundiff 
*5cfcLN*P. C. Markunas©£&(Anal. Chem. 33, 1028-1930( 1961 )) \Z U£ 1$r> X 
fiOo -^3L7. "rJlsMcDfeSkfi-tif (is "Quantitative Organic Analysis Via Func 
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tional Groups" 4th Edition John Wi 1 ley and Sons Publication© 1 6 9~ 1 

nmm 1 o : 

3-2 S—frX-x.Xy'MbZntz 7 5 %013 

t^^-iffil OmEqlCfflit^^il 7 0,0 0 0©HYrh7/f^ 
T^^^A^G. 2 1 g£ N 2 5°Cl:tDMS0 2 4 8mL*T-qJifbU 3 
•Mfex.?-;n . I7g (7. 5mEq) fciQjU 3 0 °CT- 1 2 B#Bg«o. 

HJjL^nrSX). 2 5 3 g (2. 5mEq) £jbD;U ^3 0^FWt 

So 

DM S O 6 OmL^O 2-^DD-l y^^A3-y K 0 . 6 3 

9g (2. 5mEq) <Z)$gjft£ % imMfrttXlffi?'DQ>r><*)iilm3L, M&Vd 
£ 3 0°C-e 1 5BSIS«Oo 

mt>titzm£rVa%7-t h >7 5 0mLWt)< t) «i*U«s»*o tfcIS 

«U cn£3iiU 1 0 0mL©7tb>t-5[5I^U «&£3 0«Cfc 
T2 4«Mt5. 

mM<Dib^3. 9 lg#»&n*o :n b 3^>»©$j^{i, R. H. CundifffcJ: 
VP. C. Markunas(Anal. Chem. 33, 1028-1930(1961))©#&(C istzft^Xfto 
o ^^^^I/SC^a^Wtix "Quantitative Organic Analysis Via Function 
al Groups" 4th Edition John Willey and Sons Publication© 1 6 9~ 1 7 2 

m izmmz ntzMim iz ufe # r> xn o . 

1 1 

□ - f s ; > t- r;Ht I * y g 2 0% o 

^P«uai^^;Wb{c^fflLfe*;i/^^r^S2 5% 0 
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^17 0, o o o©hy^ h^yj-jiTy^-^&i&G . 2ig (^y^- 

#(4© 1 OmEqCfflltS) £25 e C©DMS024 8mLI:W4. .2 1 
-7D^-4-7U^>-17-a-^-3, 11, 2 0-HJ#>0. 
8 5g (2mEq) &xm t>tltz®WL* 2 4 mm 3 0 °C(Z^o„ HJi^l/T- 
$>0. 2 5 3 g (2. 5mEq) £iO* % »£nfc«fc£3 O^RJ^iTrSo 
DM SO 6 0mL^©2-^DD - 1 - p< £ >J i;- r> A3 ^ib®) 0 . 6 

3 9 gomm* lmmfrvx&^izmuL, m-sm* 1 5131193 o*c^«o. 

* 1 0 OmLife.fclflg'fb^ h'J^A2. 5 gXj&J&Z tltz&ttl&lJDz., 
ik^X. mmmzM&Ltetft>, ie.nfel^tl*7t h >7 5 OmLC^t 
a^Aft3c tfcf£^#ffM£*U &^-e£ix£i*jiU T-feh>/zk (5:1) 
1 0 0mLT*3lHl. h> 1 0 0mLt3@i?lU It(z3 0°CT-2 48^ 

«S3<b-&&4. 5g£f#3 e B. P. (ZtfcoT, 3-f^>^iU Na 2 

^^■^y^^^co^Mlit^ r Quantitative Organic AnalysisVia Functional. Gr 
oupsj 3?4ii£(John Wiley and Sons Publication)© 1 6 9 - 1 7 2M^|3^© 

mum 1 2 

2 1 ) 

Z7-3- s J>X^Xr)HbLtzJj)i<tf3ri/M;2 0% (C2 1) o 

S-)lX-x-X : rMbLtzZJVX*i/&2 5% 0 
^rti^^^l/fttzffiffl Lfe*mi/12 5%„ 
thU ^A-eMlfc*;i/^y»3 0%„ 
»?18 5, 0 0 0©HYf h77W> ; E-^A^6. 2 1 g 
#<£[© 1 OmEqtffiit^) £25°C©DMS024 8 m L U:ig8?ir £o 
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^B-MbtlO . 39g (2. 5mEq) ZtiaZ.. f#£ftfcig$fc£.l 2B#^3 0°C 
\zU-Do 2 l-7D^-4-7U^>-17-a-t-;i/-3, 11, 2<0- 
HJ*>0. 8 5g (2mEq) £iPx., f# £ 2 4 B$|g| 3 0 °C£{fco 

0 hijif^75>0. 2 5 3 g (2. 5mE q) fc<fcim £>ftfc?M£ 3 0# 

DM SO 6 0mL+O2-^DD- 1 A3 VitVdO . 6 

3 9g (2. 5mEq) ©Jgi&£ 1 B5IH*»W"Cft* £«j;bD U 1 5 KfHI 

3 0°C{3«o 0 

zkl 0 0mLi5ctt>*^b^h Uf>A2. 5 gtff^^tlfe^^llOi, 

a^Ati^o tfcfgt>£JFM£-e\ &^T-c:ft£^iU T-fer>/zk (5:1) 

1 0 OmLT- 3[ek T-k h > 1 0 0mLt3@^?lU 3 O-Cf 2 4B$m 

WMfc&%)4. 4 1g^„ B. P. Ct^tn-f'/V^IU Na 2 

xhJf->S©^IIt R.H.Cundiffi5ckU t P.C.Markunas(Anal.Chem. 33,1028-1 
930(1961))©^&^^oTfT^fc>nSo ^r^^^^SO^fifi. 
r Quantitative Organic Analysis Via Functional Groups j ^4Jt£(John Wiley 
and Sons Publication)© 1 6 9 - 1 7 2 WlzUm(DlmjkfrMl3&\Z'ifc^X'gM 

mmm 1 3 

) 

: 

3-f^>t-x7rMbbfc*M^yI2 0% (C2 1) 0 
x^y-^tx7fMbLfc*M^yS7 0 %„ 
^rt^^Wbfc&ffl Lfc^l/tf^S 1 0% o 
ft^Ml 70, OOOOHYf h^^^;i/T>^E-^A^6 . 2 1 g (t;v 
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-TO© 1 OmE qfwffl^-TS) & 2 5°C©DMS O 2 4 8mLCi)St§. ^ 
*-»3«>flS*Bl. 09g (7mEq) »fcftfcigifc& 1 2BSR8 3 OXIC 

§o, 2 1 -7U^>- 1 7 -a-*— 3 , 11, 20-h 

V*>0. 85g (2mEq) & ctm#£ft£?&M£ 2 4B$^3 0°C{C«O 0 h 

'jxw^o. io lg (i. omEq) &&vmt>ntz®mz 3 ofrmm, 

DMSO60mL^©2-^DD-l ^-)V- £ U ^-«i7 A3 ^ibVdO . 2 
55g (1. OmEq) 1 BS^frttT^ izffito U S^«5* 1 5 mm 

3 0°C£«o. 

n*« ttis**J^Jift**^ &^T?£n&ai«u r-fe h > 1 o OmL-e 5 0^?f 

U Mt3 0°CT-2 4l$H«JEE$£*rr*. 
mM<t^4. 5-8g*f|4. B. P. I:^?T3-^^>^1U Na 2 

3i r ^ri>^©^M(ix R.H.Cundiff*J«tI>*P.C.Markunas(Anal.Chem. 33,1028-1 
930(1961 ))©£$£HftoTfrfc£>fT,*o ^^t^SO^S^ 
r Quantitative Organic Analysis Via Functional Groupsj ^4Ji£(John Wiley 
and Sons Publication)© 1 6 9 - 1 7 2MlztitfR<DjjajkftBft&tzV£'?XMM 

mmm 1 4 

■tii-^J i'>i:^bfe3!j^^i'i7 5% 0 

br;i/P>^Og|5^^ h^^^;i/T>^^^A^4. 39g (^^^--^{5© 
1 OmE qCffiMil-*) & 2 5°C©DMS O 2 4 8 mLI^SfU 
^>0. 2 5 3 g (2. 5mEq) ££[];L, ®t>tifz&m% 3 O^JftS. 

DMSO60mL^£D2-^DD-l V. 'J ^r.i)A3 0 . 6 
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39g (2. 5mEq) ©}g*££ 1 B^frtt iZffiM U *g£«s£ 1 5 B$IS 

i 

3 0°C£^o o 

mmmzMft^tevz. m^titcm^^T^h>7 5 omLt^ca^A 

ft6o &fgtj£^£-t!\ ^^7?Cti*^Ls T-fe h > 1 0 OmLT- 5te]^ 
3 0 °CT- 2 4 B^Mffii£*rf 3o 
^^}^m^7K4 0 OraLCii^t, 5 0 CH}£aJU 3 0#M# 

L&#^ I@7K2 5mLCM*tv^i/>l. lg (7. 5mEq) £?g/S? 
U fM^TV^E-^A^Hg (Dowex 1x8) OH-il 5 m L £^tt £ 7 Ati 

ffi L t f# £ ft £ in * -5 o f# £ ft £ *f ^f^f 3 o 

#J3-fb^tJ4. 6 3o ^^T^SGD^fifi. r Quantitative Organic A 

nalysis Via Functional Groups j ^4J{£ (John Wiley and Sons Publication) 

© 1 6 9 - 1 7 2mizmm.com7k^m^mzu^xmm^ n^»o 

t>j-v( ^>>©$fc£^i$^:»l±B.subtilis 6633£flHv ^^v-r^>>©^ 

mmm 1 5 

^f*IJl^^;Wb(3fflv^^>fta^;^^^^>'S2 5%„ 

t7;i/0>|©^f h^^^TV^^Aig (2 5%) 4. 3 9 g ^ 
OmEqtfflit^) ^2 5tODMS02 4 8mLCiiU h 
'J^7?>0. 2 5 3g (2. 5mEq) ^ibPx., f# £> ftfe?g$[£ 3 0 #H 

DMS060mL^©2-^OD-l -A^)],— £ ij v~ ^7 A3 >Mbtl 0 . 6 
39g (2. 5mEq) 1 BSF^ttT^ {Z^jfjQ L, ^-£-^£1511^ 

3 0°C(z-^o„ 

ft£o ^^-Cdft^^U, 7-b h> 1 0 OmLt 5 Mtfcft 
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i 

fcfcBM&£&@zk4 0 Om LICKS £-lt\ 5 0 C(ctf^-f -£>„ 

3 0^H-3EK:«fliLa**6ffi»tt7 , $*S/>l. lg (7. 5mEq) *M 

«83fl3-&*4. 8g£f#3„ ^T^l/fiCDJMti, TQuantitative Organic A 
nalysis Via Functional Groupsj IB4JR (John Wiley and Sons Publication) 
cd 1 6 9 - 1 7 2HKI3«S©;bD*#8?;S&lzt£oTli^£ft*o 

T'SfcS'XD^JNiS. aureus 29737£flHv v-f S> >®1gipSi;©Jt^{3 

iffi^l 1 6 

^«fcT;i/P>» (H Y) a^x^ik^^Jk^jg 
£.!&W(DmW : 

x^y-;v-ex7f;Wbtfe*;i/#+>>i5 0% o 
^rt^^WbKftfflUfcfc^M^^Sl 0%„ 
^- h 'J tiiX't&lt lfe*^yS4 0 % 0 
^18 5, 0 0 0©HY7h77^7^-H7Al|6. 2 1g (t;?- 
ffiOlOmEqlCfflltJ) *2 5^CODMS02 4 8mLCS»U 
3$4hto0. 7 8 0 g(5. OmEq) ^x., 1 2^3 OtlC^ 

o VVi?>t&fcVaO . 1 18g (lmEq) On*. »£ftfcigift& 3 0#HaS 

DMS02 0mL*ON-^>y;i/-N' -x^*;^y^ ? p o . 16g 
(lmEq) lB^frttT&^Ul^jnL, m<&®&4 5B#IH3 0°C(C^ 

&tc. 7 J< 1 0 OmL*S«fcVttMb*- h U £ A 2 . 5 g^JEtfcSnfciMfcjlJD*. 
&t^T% g^fttCjt#L&#£>. »6ilfca^«5*7'-b h>7 5 OmUC^K 
SgAft*. ^^tcn^ffiil, r-feh>/7K (5:1) 

10 0mLf3^ 7^h>10 0 m L T 3 IU#fc?f> U S&K 3 0°CT-2 4 8^ 
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arkunas(Anal.Chem. 33, 1028-1930(1961 ))©£&t3ftoT*T&fc>ft.5o ±tt5- 
;ufi©^S{±N r Quantitative Organic Analysis Via Functional Groupsj % 
4Ji£(John Wiley and Sons Publication)© 1 6 9 - 1 7 2 MtC|3^©iD7k^ 

^Jgtffl 1 7 

3g«Bfc7JUP>Bg fHY) <nmm 

^rtxxfMbOTUfe*M^i'Sl 0% o 

^il 7 0,0 0 0©HYrh7W7>^-^Ai|6. 2 1 g (t^v 
-#{4© 1 OmE qlzmmirz) £2 5°C©DMS02 4 8mLl;:}gg?U tr D 
y>ttMb»0. 1 18g (lmEq) &iQ;l, »fcftfc}g«& 3 0#BaSt#-f 3 

o 

DMSO 2 0mL4 ] ©N-^>^;i/-N' -:n^;V7j;i/**iM * h* 0 . 1 6g 
(lmEq) ©jg$t£ 1 BSHfrfr-t&^KiSanU JS-&&*4 5BSH3 0*C©ia 

7k 1 0 0mL*5J:«t h 'J OA 2 . 5g-C*M^tifcgi4M, 

© ?i?An^. tf^T'dft^SiaiU T-fe h >/tK (5:1) 

1 0 OmLT- 3 His T-fe h> 1 0 0mLf3l5l^U S^Hd 3 0°C©^ax-2 
4B#P^MJE^T^o 
^laE-fb^ 3 . 9g^f!5o ix^rMO^Ilt r Quantitative Organic 
Analysis Via Functional Groupsj f^4f& (John Wiley and Sons Publication 

) © 1 6 9 - 1 7 2MizmmcDiju7kfrMJ5mz®i-oxnM£tiz>o 

4. K&.mizxzmmm 

mmm 1 8 
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gB^hT^DVi (ACP) ■ • 20rag 

Mth'J^A 17mg" 

'j h U^A • 2*ftJ&J 0. lmg 

U>»2:*-HJ'>A • 1 2*»tt 1. 2mg 

&mi%7k 2mL 
1 9 

SB^tit:^;i/D>^ (ACP) 15mg 

t7;VO>ith'J-i7Ai (t7I/^^» 5mg 

^b^-h'J^A 17mg 

U^A • 2zk*P$J 0. lmg 

>;>K2^-hU«>A- 12*lDtl 1. 2mg 

&£tffl7jc 2mL 
f*li£#J 2 0 

it 

BB^it7^D>g| (ACP) 2 0mg 

K-^d > 2 1 — hi- h U •> Ait 1 Omg 

18mg 

aWffl7jc 2mg 
H»J 2 1 

2 mL;W 7VH ^^(3WT©^^^tfo 
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iB^tStr;i,D>^ (ACP) 



1 5 mg 



5 m g ' 



2 0 mg 



i^b^ h U £A 



1 8mg 



2 mg 



5. ^Bfltzi^-^o^^ltzo^rc/)^ 
2 2 : 

a n p ^tf of^ b °/ n ^» f r- a f,^^ ti.r m a a r p /h a msi ^ga^ 

5 0 0 - 7 3 0 KD a©iI©^I©HA^ 5 %CDTOxU^;b^f^li Lfc 



U >mfftt (N a C 1 0 . 1 5 Ms 'J >m& 0. 002 M) pH=6. 5 
% 0/1 0 0~ 1 0 0/0°/oOKM^©a^©ACP/HA^t5-i: 
t3.J-.tK IHMlw/w%-eACP/HAg^J^iSbfe, »^2 4HPI 

A C P/H Al^tl® o iz-^gtt^ < oip©!^ (5 Ommitg 
(D^yyu—h : lmm^fefi2mmP^l, £ J; * :n y h : *y:7iH13 4m 
nu (bob) mm&*.V&.£*tl*tl3 2 ) ^fctfcl/^"^ h 'J'^^i 

«:«-«f$IB (RFS-8500) -eS££ 2 5 °Clc@^ LT Mfc Ltz 0 M^mm 
Mfe (Mm. lO^tM-^It) fr^ 0. 0 1-100rad/#©Wi 

Hicfcfc^-c^tt^^^-^G' mm l &&m , g m (*&#&^) fc£t>* 

tt3H*fe;*^* (ACP/HA100/0) rae,*l:y«I$^bfe, 

^C, «f^SUfc^*5HCD^»»iCi5^TG' (a))>G" (co)T?&Dx G ' 

G" (ij^^t^fc-r^t^M^tt-CfeSo JtG' /G" (t an){£2 r ad 

/»>«fct)fi^ja*»-ett-^<i (o. 3) tsu ^^^sn-rstcon-rt) 
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0.82 X'$>%o 

mtmmvTfr (o. m-r^mm zm^zztizx^x, 

tmubbtlZo CCltliMM^Sttt^o ACP (10 0/0) (Df 
T<^3 (Kobayashi Y.£ N Biorheology, 1994, 31, 235-244) 0 

m2 Dm (acp/ha o/i o o) iz&ztizx*, \z s mmm^^ bMt 
w/w) \zu-*>tL&t>^ nttz&x 2ocd#u v— %m<&T zz\tiz&^x, it. 

^m®(D2!&fr$.%nZ>Z\£&Xg2>o <&IZ, HA'Jy^jg^ (ACP/HA 

30/70) it, &mmfr&&mACP(DfrM^tzm : ?\z£^xM!&$ti. mm 
j&fr&HA7km$x&zmmVdtfr*-tz\£ftxgz 0 &iz, ACP'jyf^ 

® (ACP/HA7 5/2 5) it, Mmj&frV, HAfcmmiZXiXmj&ZtlZ 

±$iom(Dmu^!^mtmmm^(D^mz^^ti^zt^m^n^o m 
mz, ha u yrm&yHDtuft&xnr vjv (m2c®, 30/7 0) it, m% 
^tz±&w®m&mzm^xmvt%>)m&m%:m-to l^u ha#& (fH2 dui 
) ttt^xc &xwg" itwzmmcDmjmmxcDmffimmizm^i- zmfcm 
&^&tiz>3inimmz&^xn&>t>nx\^ (g' (Dm^izitmmizmm 0 * 

<D-15. ACP'JyfM©a3|ft7^^F;i/ (^2B0, 7 5/2 5) It 

tii«ti.y«s^^t. g' &cttfG" it£$M^m%Lmfc& 

&%^?o m^vnxwimztifzi&mtii&.xcD&fcit, t%m^(D2}&-fr®&&m 

(0. 7 2rad/#) (Kobayasi£, Biorheology, 1994, ±S3) ^ 
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tfT=2 5°CT% G* &J:?>*G" A CP#*©W»£: PTS^CXX 

1"4o ftfcx «-&«B*0 5 Ow/w%ACP^*U*&ttJ&UT«tttJ«J&»&S 

mimit, i o o/o~o/i o o©$bb©acp/haj£&*i- sacp/ 



2 3 : 

MT)VU>m (HA) (6 4 0, OOODa) ;&»£><&J&U WT©*© : 



AC P 2 0% 


0 . 5 %tK 


ACP 1 0% 


0. 


ACP 5% 


0. 5%7K 



£ ^tf a c p / h a & mmt z © izm v n * g e3§M * ^ ^> ^ g * 

*7>f F (ACP) o 
§20. 1 OfcJ:Z>*5%ti03^:n;*^,>Wb^— - fe> h&&U — #0. 5%fi 

U>S«ff» (NaClO. 1 5M*iir'J>gHg0. 0 0 2M) pH = 6. 
^)&4*©ACPj3«tVHA (6 4 0, OOODa) ZM^T ZZtizX 
^tlffl^Ilfco ^tJ(i1-^tx Omg/mLJ:U ACP/ 

HAJfcl 0 0/0-0/1 0 0%©®H-C*ii^Lfeo £©KSMS9&2 4R$llflJBfl 
S-frfc&x M-fXl 00-4 O//m0^777^^-f^bfe. 

U^-D^-fltlSi^tt WfflRFS 8 5 0 0 j Utf*-*- (b** h 

t)«fitt©^?ftt{±^7 h (2mmF^Pl) . frl-*fitt© 

»*tctt^J.yh (lmmHH) 0 

Sff^±tt«J^&»^'r-7' (sweep) tffof; (*SB = 100-0. 05ra 
d/fck l>r^= 10% T=2 5°C) o 

A CP/HA 1 0 0/0T?*J*£n*»aifcfc-«ftt3, %i6>iX*±«»»t6H 
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£>s t>£*©HA&ft];i*i:. *Sft©fitl4«fc Dfi<&3-^ G ' 

S (I6 7EU »80) o 
SB9, lO^ffl 1 H»4»ft*ACP/HAJt<DACP/HA»»Ott[fck: 

tt3*£*^* Y)Vfrt>, HACPtl (0S*K1 0 0/0) OA CP/HAM 
aifcfcfU #fift^*->l4 2 0%> 1 0%>5%^T-feD (Sf£9III) ^S5 0 
/5 0&-£rtK3*fU SSJgf4 2 0%>5%> 1 0%f&& (IB 1 OH) hi^fii^ 
Ttlii^t^^. ACP 2 0 96*«tVACP 5°/oiP^a|gLfeACP/HA4 

o/eoim «»fl&t:sA/Ofo-r*»«c«iis©ffia*a%Lfc (*hh) . 
acp 20%). m& doo/o) £itit'j>m<Dt7)vu>mt.<Dm'&to'{mz 

(47 5/2 5) &ffl^*^S-efc*o 0rSWi$m<%v^ (A 

CP/HA4 0/6 0. 3 0/7 0) (4, SBW^t— fe > h {4^{5i:'S^^S@-t- 
J4&W 

±s3®«s*(4 h a zmm lxacp &Bj&i-zz tit$mmnA t it^T^ft 

»14^tt5HAiift^4l:^ci:^^to ^?.(:ACP©i/tD^ 
t*HJ4S^©S*/S*lt©ACP/HAS^^6*S'«jsK«5*JHS{-r*Cli: 

mmmmm * t s&j Yb u & a c p (4 y^m © u * d v - 7* p 7 7 4 )\> * m t 
i^oioacp 1 0% 1 0 0/0 *$mmm&*-?&3k(Dmm£^i-2> 
ztiz&ixmft&^&Wift'&btix^Zo 

112, 13Hli*n*^ 1 0mg/raL©ggt-iiraJ4 | t»Hbb 

tzo^mm&xv a cp 1 0% 1 0 o/oou^-Dy-^rD??^;^^^ 

ACPI 0%tmmm&3 . 3©tltt;J:U t 5mg/mL©ACP^t©I 
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cuii 4j3«tvi 5E) temmcDfrtit^tzm^s t^-xo^^^^- 

*©&£l$&i£;!j0£^"f ££©#&£ t\ ACPC^fctt'Ofc*^ mSntfttZM 

fff*G' fcitfG" lis i#M©#£T. ACP^MKUfc#oT£XU * 
3 ^ « £Xf £ MIrI £ ^ "To 
M<-<ZZ£lzzti<b ©fcgjflti. A C P E3I^&£ Hffi©jS*g»£at* Ufc 

D v— fltJ^D 7 t << Z> Z\ £ #T- £ 3 Z t %mto 

mmm 2 4 : 

A nP^±7^^t-me)?^t i.r^^^^y»Mt-±^^^^(7)Wgffl^HA{3 

j£rF©fc©#^£*i* : 

— ART Z (Seikagaku, Japan), fttt 6 0 0 , OOO&cfctM, 2 0 0, 0 0 
ODaFI©HAt:Io<l^J ; 

-SYNVISC (Biomatrix, U.S.A.) . 2 H AR4Mt x 

> (hylan) «[«%*5«tVt7>y;i/A»e>**2j5ft^ (US 4, 7 13, 4 4 

8) ; 

-HYALGAN (Fidia) N ^15 0 0,0 0 0*5«tV7 3 0,0 0 0 Pel© 
HACSo <Si (EP 0138572 Bl) , 

acp2oi o. 5%&(DMm&m*±5mm&cDmft ! fomti£mLtzo m 

tlt^co Z(Dtma>&m*& 1 6it:^U ACPTO*sffe©3o©mB£lS 
ACP/HAgl»©ii^ ^A^qJHg^mfiS©HA^*o<||gi5^ 
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